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(57)Abstract: 

PROBLEM TO BE SOLVED: To block a leakage current 
and enhance the performance of the AC line filter that 
eliminates noise on an AC power line as a low pass filter 
(LPF) regardless of a decreased inductance of a coil. 
SOLUTION: Three windings 2a, 2b. 2c are provided for a 
common mode choke coil 2. The 3rd winding 2c is 
connected between a frame ground FG and a current 
supply circuit 5 among the windings. Furthermore, a high 
pass filteKHPF) 3 as a noise extract circuit to extract 
common mode noise on a neutral line is provided 
between the neutral line 1 N and the frame ground FG. A 
noise output extracted by the HPF 3 is fed to a noise 
amplifier circuit 4, where the noise output is amplified, 
and the current supply circuit 5 in response to the 
output of the noise amplifier circuit 4 supplies a current 
to provide an electromotive force of an opposite phase 
to the 3rd winding 2c of the common mode choke coil 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.Tliis document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2.9|c4»ie9ic shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] AC line filter characterized by to have the common mode choke coil to which the 3rd 
coil was added, the noise extract circuit which extracts the common mode noise on said AC 
power line, the noise amplifying circuit which amplifies said extracted common mode noise, and 
the current-supply circuit which supplies the current for giving the electromotive force of an 
opposite phase to the 3rd coil of said common mode choke coil according to the output of said 
noise amplifying circuit in AC line filter which removes the noise on an AC power line. 
[Claim 2] Said noise extract circuit is an AC line filter according to claim 1 characterized by 
being HPF (High Pass Filter). 

[Claim 3] Said noise extract circuit is said neutral. AC line filter according to claim 1 
characterized by being prepared so that the common mode noise between a line and a frame 
gland may be extracted. 

[Claim 4] Said current-supply circuit is an AC line filter according to claim 1 characterized by 
having the transistor which supplies said current to said 3rd coil, and the variable resistor which 
adjusts the bias current of said transistor. 

[Claim 5] In AC line filter which removes the noise on an AC power line The common mode 
choke coil to which the 3rd in-series coil and 4th in-series coil of each other were added, 
neutral The noise extract circuit which extracts the common mode noise of a line. It is Push Pull 
about the current for giving the electromotive force of an opposite phase to the 3rd coil and 4th 
coil of said common mode choke coil according to the output of the noise amplifying circuit 
which amplifies said extracted common mode noise, and said noise amplifying circuit. The 
current-supply circuit supplied by drive. AC line filter characterized by ****(ing). 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to AC line filter which aimed at especially 
reduction of common mode noise about AC line filter which removes the noise on an AC power 
line. 
[0002] 

[Description of the Prior Art] Conventionally, AC line filter is used as a cure to prevention of the 
spurious radiation which lets an AC power line pass, or the incidence of a noise component. AC 
line filter can prevent the receipts and payments to AC line of common mode noise or a normal 
mode noise. Here, common mode noise is a noise between the pair earths which flow out of a 
noise source inside the plane into a power source. On the other hand, a normal mode noise is a 
noise generated from the inside of a plane, and is a loop-formation noise which turns around 
between AC lines. 

[0003] Drawing 9 is the circuit diagram showing the configuration of general AC line filter, live 
line 100L and neutral of the AC line filter 100 The capacitors CIO and C11 for reducing a normal 
mode noise between line 100Ns are connected to juxtaposition. Among these capacitors CIO and 
Oil, the common mode choke coil 101 for reducing common mode noise is connected. Moreover, 
two capacitors CI 2 and CI 3 for reducing common mode noise are connected to the next step of 
a capacitor C1 1 so that it may become in parallel with a capacitor C1 1 in series mutually. 
[0004] By the way, the node Ta of capacitors 012 and C13 is connected to the frame gland FG. 
For this reason, the potential difference arises between the frame of a power source, and the 
earth. Therefore, if people touch a frame, the so-called leakage current will flow on the earth 
through the body from a frame. In Japan, since the insurance current value to people is specified 
to 1mA, it is necessary to use the thing of the small capacity whose capacity is 2200pF - 
3300pF as [ both ] capacitors 012 and 013 in the AC line filter 100 about this at a ♦* sake. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the parameter which attenuates common 
mode noise needs to set up the inductance of coils L10 and L1 1 greatly, in order to enlarge the 
magnitude of attenuation of a RF as LPF (Low Pass Filter) if the capacity value of capacitors 
012 and 013 is fixed as mentioned above since it is the inductance of each coils L10 and L1 1 of 
the common mode choke coil 101, and the capacity value of capacitors 012 and 013. 
[0006] Moreover, generally, if the impedance of AC line filter is set to 50ohm^150ohm and 
capacitors 012 and 013 are set as the value of the above-mentioned range, it will hardly 
contribute to the property of a filter, but the AC line filter 100 will serve as LPF (Low Pass 
Filter) by coils L10 and L1 1 and the impedance of a line. Therefore, the magnitude of the 
inductance of coils L10 and L1 1 becomes important also at this point. 

[0007] However, current, super high mu material is also inductance 20mH at most in 1 5T, and 
had the problem that the power loss by direct current resistance is large when an inductance is 
enlarged, and calorific value increased. 

[0008] Though this invention is made in view of such a point, and the leakage current can be 
prevented and the inductance of a coil is made small, it aims at offering AO line filter which can 
make the engine performance as LPF high. 
[0009] 

[Means for Solving the Problem] In AO line filter which removes the noise on an AC power line in 
order to solve the above-mentioned technical problem in this invention The common mode 
choke coil to which the 3rd coil was added, and the noise extract circuit which extracts the 
common mode noise on said AO power line. The noise amplifying circuit which amplifies said 
extracted common mode noise, and the current-supply circuit which supplies the current for 
giving the electromotive force of an opposite phase to the 3rd coil of said common mode choke 
coil according to the output of said noise amplifying circuit, AC line filter characterized by 
(ing) is offered. 

[0010] If a noise amplifying circuit amplifies the common mode noise on the AC power line 
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extracted by the noise extract circuit, according to the output, a current-supply circuit will 
supply a current to the 3rd coil of a common mode choke coil, and the electromotive force of an 
opposite phase will be given to the 3rd coil. Thereby, the common mode noise on a circuit is 
canceled. 
[0011] 

[Embodiment of the Invention] Hereafter, one gestalt of this invention is explained with reference 
to a drawing. Drawi ng 1 is the conceptual diagram of AC line filter of this invention, live line 1 L 
and neutral of the AC line filter 1 The capacitors C1 and C2 for reducing a normal mode noise 
between line INs are connected to juxtaposition. Among these capacitors CI and C2, the 
common mode choke coil 2 for reducing common mode noise is connected. Three coil 2a and 
2bs. and 2c are prepared in the common mode choke coil 2. Among these, coil 2a and 2b are live 
line 1 L and neutral, respectively. It is arranged line 1 N up. On the other hand, 3rd coil 2c is 
connected between the frame gland FG and the current-supply circuit 5. 

[0012] Moreover, neutral Between line IN and the frame gland FG, HPF (High Pass Filter)3 as a 
noise extract circuit which extracts the common mode noise on a line is formed. The noise 
output extracted by HPF3 is sent to the noise amplifying circuit 4, and is amplified, and a 
current-supply circuit 5 supplies the current for giving the electromotive force of an opposite 
phase to 3rd coil 2c of the common mode choke coil 2 according to the output of this noise 
amplifying circuit 4. The common mode noise on a line is canceled by offset with the 
electromotive force of this opposite phase. 

[0013] Therefore, the function as LPF can be raised without enlarging the inductance of the 
common mode choke coil 2, and power loss can be reduced simultaneously. Moreover, since it is 
not necessary to connect the capacitor for common mode noise between the frame glands FG, 
there are no worries about the leakage current. Since the capacity value can be made small even 
if it forms the capacitor for common mode noise, the leakage current can also be made small and 
is safe. 

[0014] Drawing 2 is the circuit diagram showing the concrete configuration of AC line filter of 
this gestalt. In addition, the same sign is attached and shown about the same component as 
drawing 1 here, live line 1L and neutral of the AC line filter 10 The capacitors 01 and 02 for 
reducing a normal mode noise between line INs are connected to juxtaposition. Among these 
capacitors CI and 02, the common mode choke coil 2 for reducing common mode noise is 
connected. Three coil 2a and 2bs, and 2c are prepared in the common mode choke coil 2. Coil 2a 
and 2b are live line 1L and neutral among these, respectively. It is arranged line IN up. On the 
other hand. 3rd coil 2c is connected between the frame gland FG and the current-supply circuit 
5 ( drawing 2 has shown coil 2c to the current-supply circuit 5 side). 

[0015] Between the common mode choke coil 2 and the capacitor 02, two capacitors 03 and 04 
for reducing common mode noise are connected so that it may become in parallel with a 
capacitor 02 in series mutually. The node of capacitors 03 and 04 is connected to the frame 
gland FG. As for the frame gland FG, earthlE is connected. 

[0016] The common mode choke coil 6 is connected to the next step of a capacitor 02. And in 
the last stage, a capacitor 05 is live line 1 L and neutral. It connects between line 1 Ns. 
[001 7] neutral Between line 1 N and the frame gland FG, HPF3 which consists of capacitor 3a 
and resistance 3b is connected. Here, about lOOpF and resistance 3b are set as about 330kohm, 
for example for the value of capacitor 3a. By such HPF3. it is neutral. The common mode noise 
between line 1 N and the frame gland FG is extracted, neutral Since it connects with earth 1 E by 
the current supply side, line 1 N does not have the potential difference among both. Therefore, 
neutral Common mode noise can be extracted by connecting HPF3 between line 1 N and the 
frame gland FG, without being influenced of AO electrical potential difference. 
[0018] Moreover, since the value of capacitor 3a is about lOOpF, even if the input side of HPF3 
has been connected to live line 1 L, even when AO electrical potential difference is set to 260V 
and 60kHz. the leakage current is small [ as about / lOmicro / A ] safe. 

[0019] The common mode noise extracted by HPF3 is inputted into the noise amplifying circuit 
4. In the noise amplifying circuit 4, the common mode noise extracted by HPF3 is inputted into 
the gate (G) of FET4a. FET4a is prepared in order to secure the operating voltage of differential- 
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amplifier 4b. and to make bias resistance small. However, if the impedance of differential- 
amplifier 4b is high, it is unnecessary in FET4a. 

[0020] Differential-amplifier 4b is low noise broadband amplifier, and amplifies the common mode 
noise from FET4a. The output terminal of differential-amplifier 4b is connected to the base (B) 
of transistor 5a through variable-resistor 5b of a current-supply circuit 5. The collector (C) of 
transistor 5a is connected with 3rd coil 2c of the common mode choke coil 2. The current Ic of 
coil 2c can be adjusted by adjusting the electrical potential difference between the base (B) and 
an emitter (E) by variable-resistor 5b. 

[0021] When Current Ic flows, coil 2c is rolled so that the induced electromotive force of an 
opposite phase may arise in coil 2a and 2b. For this reason, when the current Ic proportional to 
common mode noise flows to coil 2c, the common mode noise on a line is reduced. 
[0022] Here, Current Ic is used as a means to make coil 2c produce induced electromotive force, 
for making it a current-supply circuit 5 side not serve as a load of coil 2c. In addition, the small 
thing of the output capacitance of a current-supply circuit 5 is desirable so that it may not 
resonate with coil 2c. 

[0023] Moreover, the driving source of the noise amplifying circuit 4 and a current-supply circuit 
5 is supplied from a load side. Next, the concrete property of such an AC line filter 10 is 
explained based on real measurement data. 

[0024] Drawing 3 is drawing showing the frequency characteristics of the gain of the AC line 
filter 10 in the condition of having made open 3rd coil 2c of the common mode choke coil 2 of 
drawing 2 . In drawing, a line SI is a property when not connecting capacitors C3 and C4. 
Moreover, lines S2-S7 are properties in case C3+C4 is 1200pF, 2400pF, 3600pF, 4800pF. 
eOOOpF. and 7200pF, respectively. 

[0025] Usually, since measurement of the property of AC line filter is performed by the gaging 
system of 50-ohm system, each properties S1-S7 do not become the form where impedance 
matching like the property of the usual analog filter was able to be taken, but become the 
configuration which has a peak on a low frequency as shown in drawing. When there are no 
capacitors C3 and C4 especially, it becomes a ratio with an inductance [ of each coil of the 
common mode choke coils 2 and 6 ] (here for example, 2 mH(s)), and a frequency impedance of 
50 ohms like a property SI. 

[0026] Since drawing 9 explained, in the AC line filter 10, the value of capacitors C3 and C4 is 
set as 2200pF - 3300pF. Therefore, in order to examine the property of the AC line filter 10. it is 
appropriate to refer to lines S5 and S6. And in the AC line filter 1 0, since the switching regulator 
by which a load side is not illustrated serves as a source of release of common mode noise, 
when it looks at by 1 0OkHz which is the lowest frequency of this noise, gain is understood that 
there are little about -30dB and the magnitude of attenuation. That is. where 3rd coil 2c of the 
common mode choke coil 2 is made open like the conventional configuration, sufficient noise 
reduction cannot be performed. 

[0027] Drawing 4 is drawing showing the frequency characteristics of the gain in the condition of 
having connected 3rd coil 2c of the common mode choke coil 2 of the AC line filter 10 of 
drawing 2 . Here, lines SI and S7 are the same as what was shown by drawing 3 . On the other 
hand, a line S8 is a property when setting the inductance of each coil of the common mode 
choke coils 2 and 6 to 2mH(s). and not connecting capacitors C3 and C4 in the AC line filter 10. 
Moreover, line S9 is a property when setting capacity of 2mH(s) and capacitors C3 and C4 to 4= 
7200pF of C3+C for the inductance of each coil of the common mode choke coils 2 and 6. 
[0028] In the case of 4= 7200pF [ 48dB and ] of C3+C (line S9). as shown also in drawing, the 
magnitude of attenuation in 100kHz can be decreased more nearly substantially [ 51 dB and 
d rawi ng 3 ] than 30dB by the case (line S8) where capacitors C3 and C4 are not connected. 
Moreover, the supply current Ic to coil 2c at this time is about 5mA, and power loss can be 
managed with about 1 0OmW including a circuit. 

[0029] Thus, in this gestalt. it is neutral at HPF3. The noise between line IN and earth IE is 
extracted, the noise is amplified in the noise amplifying circuit 4, and since the current for giving 
the electromotive force of an opposite phase to 3rd coil 2c of the common mode choke coil 2 
according to the output was supplied, the common mode noise on a line is easily cancellable. 
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[0030] Therefore, the function as LPF can be raised without enlarging the inductance of the 
common mode choke coil 2, and power loss can be reduced simultaneously. Moreover, it is also 
possible to omit these although the capacitors 03 and 04 for common mode noise were formed 
^.between the frame glands FG in drawing 2 . Thereby, worries about the leakage current 
disappear. 

[0031] Next, other examples of a configuration of the current-supply circuit 5 shown by d rawin g 
2 are explained. Draw ing 5 is the circuit diagram showing other examples of a configuration of a 
current-supply circuit. This current-supply circuit 50 is replaced with 3rd coil 2c of the current- 
supply circuit 5 of drawing 2 R> 2, and two serial coils 2d and 2e of each other are formed. And 
it is Push Pull about a current to each coils 2d and 2e by transistors 51 and 52. It has 
composition to drive. Variable resistance 53 performs accommodation of the current to Ooils 2d 
and 2e. 

[0032] By such configuration, generating of the magnetic saturation of the coils 2d and 2e by the 
direct current can be prevented. Moreover, since an output calpacitance can be decreased, 
resonance in a band can be prevented. By experiment of an applicant for this patent, it is High 
about 40phimm, the thickness of 20mm, and construction material in the outer diameter of the 
common mode choke coil 2. When mu material and an inductance were set to 12uH/1 IT, as for 
magnetic saturation, 50% of lowering was seen by 2AT. Moreover, in the outer diameter, when 
30phimm. thickness of 15mm, and construction material were set into ferrite material and an 
inductance was set to 1 80uH/42T. as for magnetic saturation. 50% of lowering was seen by 
294AT. 

[0033] Next, noise ****** consideration is generated and carried out by the switching regulator 
of a common power unit. Drawing 6 is the block diagram showing the configuration of a noise 
measuring circuit. An AO power is supplied to filter switch equipment 1 2 through USNCLine 
Impedance Stability Network) 11. Filter switch equipment 12 is divided into three parallel lines 
XI, X2, and X3. In the line XI, common (mode filter OF) 12a and normal mode (filter NF) 12b are 
connected to the serial. Moreover, one common mode filter 12c is prepared in a line X2. and one 
normal mode filter 12d is prepared in the line X3. respectively. Here, what all has the magnitude 
of attenuation of 70 or more dbs by 50kHz is used for the common mode filters 12a and 12c and 
the normal mode filters 1 2b and 1 2d. 

[0034] DO-DO converter 1 3 is a power-factor-improvement converter which has the output of 
400W, and has composition which made the switching regulator Maine. Switch connection of 
either of the lines XI, X2, and X3 of filter switch equipment 12 is made at this DO-DO converter 
1 3. The load 1 4 of 60W is connected to the output side of DO-DO converter 1 3. The property of 
the noise on the AO power line in such a configuration can be measured with a spectrum 
analyzer 15. 

[0035] Drawing 7 is drawing showing the result depended on the 1 st measurement in a noise 
measuring circuit. Here, the property when connecting the normal mode filter 1 2d line X3 to a 
line S1 1 for the property measured without connecting a filter is shown in a line SI 2. Moreover, 
dra wing 8 is drawing showing the result depended on the 2nd measurement in a noise measuring 
circuit. Here, the property when connecting the line XI which has the filter of both common 
mode filter 12a and normal mode filter 12b for the property measured without connecting a filter 
in a line S21 is shown in a line S22. Common mode noise is large to extent which cannot be 
disregarded in the system to which DO-DO converter 13 is connected so that drawing 7 and 
drawing 8 may show. 

[0036] Therefore, it can be said that the circuit which can reduce common mode noise efficiently 

like the AO line filter 10 of this gestalt is very effective. 

[0037] 

[Effect of the Invention] Since the common mode noise on the AO power line extracted by the 
noise extract circuit is amplified in this invention, a current is supplied to the 3rd coil of a 
common mode choke coil according to the output, as explained above, and the electromotive 
force of an opposite phase was given to the 3rd coil, the common mode noise on a circuit is 
cancellable. Therefore, the function as LPF can be raised without enlarging the inductance of a 
common mode choke coil, and power loss can be reduced simultaneously. 
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[0038] Moreover, since it is not necessary to connect the capacitor for common mode noise 
between frame glands, there are no worries about the leakage current. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram of AC line filter of this invention. 
[Drawing 2] It is the circuit diagram showing the concrete configuration of AC line filter. 
[Drawing 3] It is drawing showing the frequency characteristics of the gain of AC line filter in the 
condition of having made open the 3rd coil of the common mode choke coil of drawing 2 . 
[Drawing 4] It is drawing showing the frequency characteristics of the gain in the condition of 
having connected the 3rd coil of the common mode choke coil of AC line filter of drawing 2 . 
[Drawin g 5] It is the circuit diagram showing other examples of a configuration of a current- 
supply circuit. 

[Drawing 6] It is the block diagram showing the configuration of a noise measuring circuit. 
[Drawing 7] It is drawing showing the result depended on the 1 st measurement in a noise 
measuring circuit. 

[Drawing 8] It is drawing showing the result depended on the 2nd measurement in a noise 
measuring circuit. 

[Drawing 9] It is the circuit diagram showing the configuration of general AC line filter. 
[Description of Notations] 

1 ... AC line filter. 1 L...live line, and 1 N...neutral A line. 1 E...earth, 2 [ ... HPF (High Pass Filter) 
4 / ... A noise amplifying circuit. 5 / ... A current-supply circuit. 10 / ... AC line filter. ] ... A 
common mode choke coil, 2c ... (the 3rd) A coil, 3 



[Translation done.] 
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DRAWINGS 
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>'^— K>' -< Xro{S«S:0o^A c 9 -r /Wi? iJiBB 

[0 0 0 2] 

tJroiSjh. fc5i>liy>rXfigi>©AJ>t{J:*fl,T<o*«Rt 
^ X(0 A C >'^<om A •? SrBJht- 5 C t !iS-C# S. 
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2 

ffiJ!S'^8Etli-rS*r:*:*ara©y''rX<D::i:-Cfe5. — 

^^t^-Kz-rxirtt, tirtA^fejs^-rsy-rx 

[0 0 0 3] E9«:— JSW^iAC^'f V:7-f/WiJ'<r)«^ 
S:*i-|Hlte0-Cfc5. KCy ■< "yy 4 >y^9 l O OOllve 

V 1 0 0 L arneutral 1 0 O N i (ORQtCll^ 

y — v/W*— X«r<S«i-*;fc«>® a j^T^V^C 1 
0, cii*stfe5>Jtw«i^$ixTv^5. r.ite>='i'xi^-»^ 
CIO, C 1 1 ©ratcj±, hV-<X*^{g:jgEi- 
10 S^tiexDa^l^*— K^3— jJ'a-f/H 0 l^^g^Stl, 
Tv>5o 3 V'9'viJ-c 1 1 a^v* 
— Ky-<'XSr{g}gJ-rSfc«5«>2fflro3>'7'i'f-C 1 2, 
c 1 3*5, av^iraannc, i^o^i^T^i^i^c 1 1 irat^j 

[0 0 04] iC>5-C, ^l^xV•!^C12, C13«>gS 

20 sn-^>^^li^ifEfiS^5lmA{c:^^^?i^TV^5<^•C. cii 
S:AC71'>'7w-'^^' 1 0 0 -C^itiit)(cui, sv-T^vi?- 
Cl 2, Cl 3i:LTtt, ir't>J;::^ft*S2 2 00 pF~ 
3 3 0 0 p F©/h«fi©t©Srffiffi-r5!6:«S*Sfc-5. 
[0 0 0 5] 

y-YXS:«J|$-&5/<9;'<-^'H. =*i^^-K^3 — 
O 1 ro^3-<yWL 1 0, L110^>-y^^ 
^yy^t. =':^y>'i^C12, C 1 3 tDSgffi/^<^T, 3 

v-T^v-y-c 12, c 1 3 cDSfifilisjifaro J: 5 t;::@:£{t: 

30 S^tSt, LPF (Uw Pass Filter ) t LTSi^jffii^ 

[0 0 0 6] S/c, —BL\^P>.C7-<-yv^>v^<r>^:y\f 

—^l^:^\t^ 5 0Q~1 5 OQt *tLT*J«9, ni^T'^' 
i^C12, CI 3S:±ffiroSSffl<^fiUC52:55-r5i:. 7^ 
/W;J'©^^ttJCJ5i:A/.if^j^-fr-r. AC7'C>7-c/u^' 1 
oott, 3'fyi'Lio, L 1 1 1 7-f vro-r ^'f— 
;i^4:l;iJ:5LPF (Low Pass Filter ) tJfcSo UfciSS 
oT, r<D^-Ct. 3^/VLlO. L 1 1 J??-!' i^^''^ ^ 

[0 0 0 7] t:i^1lK superhigh ix^Xii^ 

1 5T■c*v^•ti?v^-^' >'^''^!'^i';^2 OmH-efeij, -rv 

[0 0 0 81 *^e^»*:L<oJ;5'i^lwiSi'<iT'i$nfet 

^:^;^^/h$< L>ii5f>tLPFt LT<Ottfi6Srii;<T• 
# S A C 7 'f :^ 7 -< /w^' -5 i: Sr B 6<) i -r-So 
[0 0 0 9] 

SO [BRaSr«gti-5fc«>®#S:l *36W-Ct*JtlEKSS:« 



3 

- 3 - 3 >r ^'wo® 3 (DmmKm^to&mti s:-^ 

[0 0 1 01 y^:<tAliiWimzi:9tbm^ti1tAcmm 
[0 0 1 U 

mm(Dmm(omm] cat. *«Mo-?^sisria®sr# 

«t;g:ia"CfcSe AC9^>':7>r/^^ 1 tDlive^-Y>^l L 
tneutral ^-f >^ 1 N ir 0^1^11^, ^/V'^— hV>r 
XS:iS«i-5fcii)0=i >T^>'i^c 1 , C 2 ;&SM^iJ{^:ftg! 

^i^^- Ky-rXSr{g}gi-r5fc2i)0=i^>-^— K^a — 

-r/U2{;ir*. 30(7?«jR2a, 2 b, 2 c ;55K«t e>ixT 
v^5o w(^5*>^S«S2 a, 2 b^i^^^-ei^live9^:^l 

L. neutral > 1 N±f;iEe*ttrv>^p — m 

[0 0 121 ^1t. neutral ^-T >^ 1 N t :7 ^tjr^ 

ttttii-^y>rXttai|Hl^a: LTOHPF (High Pass Fi 
Iter) 3;6SH:^te>i^TV^So HPF3-cttaSixfcy^ 
xa;^3tty-<Xi«i|iisiK4tc:aifctLT*ii|B*ti. :icoy 
-rXiiii»IliIK4<^)tb;t;l:ii^:CTm»K«JS&lH]K5:&^ 

^^•=e— 3 — 3 >!' 2 <^)» 3 <^^«i 2 c \cmiQ<om 

[0 0 131 LfcdSo-C. =3^i^^— K^3— 15^=3^/^ 
2 <o>r Sr:*:* < -t^S w i: < L P F t LT 

5o =J'=e>^— ^V-1'Xffion>'r>^i^^:7u— 

A^9>'KFG^:(OPfl^cg^^•r«i6^^3l;6S;{^v^o-C. m&. 

[0 0 141 m2i'X:^mf&<OAC^^>^:7^j\,^a:>M.i^ 
W<c«fiKS:*-rigKS"Cfo^o **5. w;i-Ctt. 13 li: 



(3) 4*MV1 0-3 O 3 6 74 

4 

<^>3>7'>^-9-Cl. C2;&5tfe^J^;lSjg^$i^TV^^o Cltt 

p>=i:^7^i^f-c 1, C2(DM{c:ii, 3^:^^— fv>fX 
S:{SiS'r5fc«><^='^:^^— K^3— =»-</w2365Site 
SttTv^So a^v-t— K^3— tJ^=i-</W2ir:tt, 3o 
0#«|2a, 2 b, 2 c;&5^«t5>ixTV^5o ClJ^e>0 5 
-^#8^2 a, 2 bf:i, -t-jx-etllive^^i^l neutra 
1 ^-f >-lN±tcEeSixTV^So m3(^)#ife2 

10 ctt. :7lx-i^^9^^KFG^:«^^E#«&latt5^:(^wlc 

[00 151 =>^>^— K^3— ^=i>f 7^2 1 
i^C2irora^rtt. ="^V^— Ky-f XS:ia«-r5fc«> 

<D2ia(7:)3>"7^vihc 3, C4;&^ avNi;::ii:3«j{r, d^o 

>"r'>i^C3, C4 0Sjg|^fi, :7U— -^>/^>^KFG• 
^;lS^B^^?i^TV^5o i».^9>KFGf;t, earth l 
E t t>gj^$ttTVN-5o 
20 [0 0 161 =3:/•r'^^i^C 2(DJ5:^j;i}i. ^^i^^— K 

li. =>^7*>i^C5 36nive^W'>^l Lirneutral 

[0 0 171 neutral ^-f V 1 N i^^/^ >• KF 

Gircoratdti. =':^•r>'i^3 a <tSfeL3 b 
ix^HPF 3;65^»^S^^•rv^So Cd-CI*. «»J;ttf3:^ 

^>'ih3 ac^ttf^l 0 0 p Fgg. ffia:3bfi33 0k 

neutral ^-Y >^ 1 N i: 7 A iJ?^^ KF G i: COfel 
30 CDri^V-^E—KZ-fX^StttaStbSc neutral ^-f^^l 
N{:i. 1M«^ffi!l-eearth 1 E IdSJK^nTVN^fcib. 
iS^rai::mffiS:6^^iV\ L/c255oT. neutral y^:^! 
N i: 7 -fc. >- KF G i: COF^ (;iH P F 3 Sr^Mt-^ 
wttili*?. AC®E«oiK«*S»tTJr=i^>'^-hV 
^ XSrttffi-r ^ ^ t dS-C# 
[0 0 181 =':^■7^>^i^3 a <^>ffl}65l 0 0 p FS 

HPF30A;tlfflfl;&Slive9^>^l L{;iSjg£$ 
ixTL* ofci LTfc. ACeffiSr260V, 60kH 

z t Lfcii-g'-ct. -toJiftmiJEii 1 0 /z ASSi/hS 

40 <$±-Cfo^o 

[0 0 191 HPF3T}ftaiSttfc=»^:x^— Ky>rx 

r*. y>rxiiiiBiPiK.4(c:A;^snSo >'-^'XiSiiisK4 

X-\t. HPF 3TtttiiSti:rc=»^^^^— K/-rXd5FE 
T4a<7:)-/— h (G) (^:A;^?SnSo FET4aJi. M 

ibT>'>^4 bcoiSf^maESrfltft-r^fc*. /^><r^s$t 

:;?^4 b(0>f vtr-^^^-y^AJSimff FET4 aliigj^S/jr 

[0 0 2 0] mmTl^ZfAh\t^ ^^^(Xim^riyzf 
50 -Cfc!9. FET4 a3&*e>C03^>^— hV-f XSriStl-r 



5 

gE»5tg5 bSr^UT h5>^i?;^^'5 a<0-<— (B) 
irJgJKSixTV^ao h^>i^:^^ 5 a<D:=i)^^^ (C) 

(B) , 3:Ss/^ (E) raomjES:SBfli5-rsci:ir± 

[0 0 2 1] #112 ctt. mMl c;&5a£ix^- i 
19.igij»2a. 2b(cafftOR«fi«;ti;&5^USJ:5l- 

10 0 2 2] c:;i-c. #iS2 c *;i®|«fim;^*^C^F-^ 
355#j»2cOftffii*e>*VNj:5J-i-'5:t«>T«)5o ^te 

[0 0 2 3] y-YXiftIIfiIK4i3j:tJ5a8ESti^ia 

[0024] ia3li|g2co3-=e:^^— K^3— :^=i>f 
2(0M3O#«2 c Sr:^-::^>^te:L7t4#t^lc:*5tt«»AC 

So iair*3V^T. «SS lfi=i>'T':/-^C 3, C4^gjg! 
L3fcV^»^<^#«fe-efc5o j|)|S2-S7fi. ^ErtL 

-ettC 3 +C 435S1 2 0 0 p 2400pF, 360 
OpF, 4 8 0 0 pF, eOOOpF. 7200pF(D 

[0 0 2 5] 3i«, AC'7^>y^/\^^<D^^(Om^ 

v>SjK»■Clf-;^€r«FO?E^^^^^;l)i^So =i>^7*vih 
C3, C4;a5;i^v>4&'^(Cfi. il^ttS 1 ^'^^^ 

(dw-ett^ajittf 2mH) <!: 5 0Q(7)«i£ia:^:xt?'— 

[0 0 2 6] Bl9-Clft?^L/ci3S4d^e>. AC^-r>:7^ 
/l^^J'lO-Cfi, =^:/x:^i^C3. C4(Z^fii:;652 2 0 0 p 
F-'S 3 00 pFlCSg:SixTV^5o Ufcd^oT. AC 
v-r^-:7>fyu^riO(D#tt*«|fitr-5fci?>iai. i»S 
5, S 6S:#fig-rS<7);6SSS-efoSo AC^Y 

0 kHz-C^T^Si:. Vli- 3 0 d BSS<>: jgcS 
J^l^^V-^— K^3 — :^r=2>r/V2<7>^3<D#«|2 c ir^t 
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[002 7] H4ttH2<DAC^><>':7^yU^ 1 0CD:3 
^ 3 — ^ =1 2 co^ 3 co#)j| 2 c Sr^jK L 

wT. 1»S1, S 7{iig3"t^^LfctOi:I^C'T?fcSc 
— jjasstt. AC^'f ^^:7>r/^^^ 1 o^;l*3V^T. = 

^V^— 3 — 3^/1^2. 6C0##jl|<Z)-Y V^^jJ^^^ 
>;^Sr2mH4:U ^^f^-^CS, C4SrS^b<^V^ 
®^0!Rr^4-rfeSo *fc;«aS9J^, n^V^-K^s 

10 3>^y^^^i^C3, C4<D^SSrC3+C4 = 7 2 0 O p 
Fi:Lfci:#0#tt-CfeSc 

[0 0 2 8] 0;6^?5fc^>d^S J: 5t-. 10 0kHz{^::J3 
mSS) -C48dB. C3 + C4 = 7200pF(D4i 

(*|S9) -csidBt. H3(^3 o dB 

cli. 5mAmS-Cfc»9. m:^aifefilHlK*^i?)T 1 O 
O mWaa-CifftPo 

[0 0 2 9] C;(7:)<t 5{C:. *:?gffi-ei*. HPF3"eneut 
20 ral VI Ni: earth 1 E ^ OfelCOy X^ttffl 

^(z>/><xs:y-rxiii|iiip]K4-ciiiHb. ^(Dmtt\cjt^ 

CX='^>'e—V^3-'^=:i^J\^2(OfS3(Omm2 etc: 

o-T*. ^-f vioa^V'^— K/^XS:SB«w^-V>'-t: 
/i^i-S^tj&s-e^So 
[0 0 3 0] Lfc;6SoT. ='^>-^— Kf" 3 — ^ 
2co-r:/^^^5'>-::^S:::fct <-rSr i:/jr< LPFi: LT 

So :£fc. ia2X*J:i=J^>^^— ^V-rXffl(D=^>'v^:^1^ 
30 C3, 0 4 5:71^— A:J^^:xKFGt(^raJc:Krtfc;6^ 

[00 3 1] El 2 -e:^ bfcm«K«^i^lBJte 5 f7:)«l<D 

fiS:fi?ySr*i-lE3KEl-CfcSo :iomJK#tJ^lElK 5 o m 

2Om«fttt*&lHlg&5C0^3<D#J^2 c J^lftX-T. S:v^{C 
lg?iJ(D2o<D#jSl2 d. 2 e;&559:(te>:h.TV^So -e L 
f7>^i^:^^?5 1 . 5 2{C:J:»9«-#j|»2 d, 2 e 
miSSrPush Pull K7-r>^i-S«^<^/iroTV^So 

40 2 d , 2 e -^(ommcommi-^. -^m^iri 5 3 j; ^T 

5o 

[0032] ;i(0<t 5*«fi!ctrj:?). ia«iEffiS!ttcJ:S# 

K^3— ^3-<yU2<D^SSr4 OOmm, S[^2 
0mm, *tMSrHigh uU. ^>'^^if:y:^^i2un 
/\ \i:h\.1tM^\c. vm.m^\^. 2ATT-5 0%(7:) 

iST;65^e>ix/to iyt. ^1^SSr3 0Omm. J?;^ 1 5m 
50 m. «-aSr:7it:7-Y Mt. >f Vty'^^V'y^S'l 8 0 uH 
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/42Tt U^iii&^i^. aaiftfflftli. 294 AT-VS O 

loo 3 31 —t&(omM^m(OP^^^y^:yi^iy^ 

L I S N (Line Impedance Stability Network) 11^ 

^^y)m:Lmmi 2tts 3*<^5pfT3fc^>r>'X 1, X 

2, X3^^:^^^i^TV^5o 9-f:^xil;ili. =1^:^^— 
K^-f/Wi' (CF) 12a^ ^yv^— K7-f /W^' 

(NF) i2hfimmz^m$inx\i^^o t,ft. ^^i^ 

x2{c«i^ao=i^>^^— K:7>r>'W^' 1 2 cj^s, 
X 3 Jili 1 fflo/— ^/w^— K:7>f yv-J' l 2 d 
j^Krte>i^TV^5o K:7>f /Wt? i 2 

a, 12 c, y — ^/W^— K:7>i^/l//5^ 1 2 b, 12d(C 
V^Tixt 5 0 kH2-C7 O d biJJLJi<Dji«fiSr«PO 

[0 0 3 41 DC-DC=i>'^<— 1 3Ji. m^Lr^AO 

Sgl 2C07>r>^Xl, X2, X3<7>V^•fJ^*^;6S«?^?«& 
li. ^?yx.tf 6 0W(0:&^1 4;65g{K$*x6o ^cDj:5^«f 

[0 0 3 5] El7fi/>rXJffl3&[lIKl-*3tt'5mi^Sfl:E 

-frTliiiaj^Lfcit^ttSrSls 1 ltd. y--^yU'^-K:7>f 
yi^^' 1 2 d<z>*60^-<VX3S:S!lKLfci:#<;5«rttS:ilS 

s 1 2t;i^-ro xm-^mmz.^n^m 

2(7)JH15£lci:-5i^^i^:^-r0-Cfc5o --"CJi. 7>f/u 
^'SrSlBE-^Tt-ai^Lfcl^ttSrjias 2 i tc. n^i^^- 

K^^-fyV'^r 1 2 a*5j:t;^y— -^/U^— K:7-Y/l/^^ 12b 
(0|^:^<7):7><>rv^Sr}$o^-< VX 1 *SgcUfct#OiRF 

(c, DC-DCn:^/^— I 3ds»JK$tb^v'-X'rA"C 
[0 0 3 6] Lfc;6SoT. *:?BJgcOAC >f /l-^' 
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[00 3 7] 

-hV>fXS:iiifgU -e:Offl;tH^«;CT=«^V^-K^ 

Ky^rXSr^^-y^-fey^-C^^o Lfc^&So-C. =1 
10 S;ii:*<LPFtUTO«ffi*K«)5wi:;^-ca:. 1^ 

[0 0 3 8] ^fc. ^v•^xffi(?5=»>-'7^^^■»^ 

[Elll *^M0AC^-r^^:7>ryw^'0«{;g:B|-Cfe^. 

[0 2] AC'7-{i^y-(^^^(oMcV^ihfm^i:^'rm^ 

[03] 020:3^:/^— Kf-a—^J^^^^f/K^Hsco^ 
[04] E2 0AC9-<:^:7>f yV^^COn^^^— K^3 

- = /wo^ 3 Srggi Lfci^ffi |j:*3 ft s y >r 

[0 5] mu^f^^ni<o^(Dm^m^7^'tm^mx^ 
[Eiei y>rxjBa3eiiiKt^«fifeSr^-r>^ns/^ET?fc 
[0 7] y-Y xaa^iEigstc*3*t^^i<?5ia!i^tc:<t^^^ 
[08] y ^ xm^mmz.i^n^m2(Dm^\^ii^t^sk 

[i^-i-<^lftwl 

1 • • ' ACy^^y^JV^^ IL* • -live^-Y^^. 
1 N • • • neutral 9^ >x 1 E • • • earth , 2 • • 
• ra'=e^^'=e— K^3— ^ 2c- • • {^30) 

3 • • • HPF (High Pass Filter) . 4 • • • 
40 y XlttllelK. 5 • • • m«E«il&lHlK. 1 0 • • • A 
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